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E C Develop Cdree layered cathode materials with reduced amount of Ni.
C Understanding of the material structure.
C Large cell performance evaluation.

|

Project challenges

C Replacing Co and reducing the use of Ni limit the material capacity.
C Stoichiometry and structure optimization.
C Material scaleup and synthesis condition optimization.
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C  Milestone 1.

Demonstration of 5GnAhNa-ion battery pouch cell with Gen 2 cathode (Ni rich NMC material) with
>80% retention over 100 cycles

C  Milestone 2.

Develop Cdree cathode material that demonstrates comparable performance with the Gen 2 materi
C  Milestone 3.

Publishing 2 high impact journal articles on advanceddddattery materials
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M C  Research highlights

c— A Gen 2 (Nrich NMC) synthesis was scaled up to 100 g scale per batch.

A A group of layered materials with no Co and 40% less Ni has been demonstrated, the performance reacl
MmARg with 90% retention after 500 cycles.

A A new strategy to prohibit OB3 phase transition was demonstrated both experimentally and theoretically.

C  Publications (Two papers and one invention report in preparation)

A F. Omenya et al., Encyclopedia of Energy Storage, Elsevier, 2020

A J. Song et al., ACS Energy Lett. 2020, 5 (6); 17298

C  New collaborations established

A Prof. Xin Li at Harvard University

A Dr. Enyuan Hu at Brookhaven National Laboratory

C  Professional activities

A Coorganizing the ACS Spring Meeting Battery Symposium (to be held in March 2021)
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wiona izormrory— OlNIGIE Fayer pouch cell cycling extended from 50 times to 100 times with 91%
retention.

Gen 2 Ni-l‘iCh NMC: O3‘NaNiosamn022C001002
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In-situ XRD measurements during cell In-situ XRD during charged sample heating, mass spectroscopy
operation of O, and CO, release during the heating process



